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1020030012772 #^ <H*}: 2003/3/19 

[.S.SH] 

7]* -S-ofl ^S]^ #5*#3. o)^o]^\ V\3]^-§r ^^^tj-. #7l # 

ofl ^5)"^ f^W. ^"71 71^1 40 °C 7>S>^^ l-s). ^ 

^(CH 2 F 2 ) i^-fV ^4 7}^5L ^S^Mr AV^nVdl 
J£ lb 
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1020030012772 %;^ Qt\: 2003/3/19 

^3 

s£z)^r ^^«o v ^ {Method of etching silicon nitride film} 

15.^2] 7j#^ ^3 

5L la 4^1 £ lf^r ^ofl SR> til£^ ^^§>7l ^ *1 ^ 

10 : til£^] 71^: 12 : 7lHS ^<gnv 

18 : 7flo]s 20 : 71H-S. ^>^^^ 

22 : *fll 24 : ^sK 1 " 

26 : 7flolE ^MH^ 28 : ^12 t^s)^ 

30 : ^ nv 32 : ^<d^- 

34 : <3<*» 36 : 

[^^^ ^M]*l ^^3 
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1020030012772 #^ <H*}: 2003/3/19 

3&4. ^711, i^E^ ti>-g-^ o]^ Alzj- 

(Reactive ion etching) ^ #^2lp> ^4 « 0 Vl £-£-3. M-^H^^-. -B^l ^ 

-0. £4. 

<n> ajn^i ^^ £7 > ^7fD-o 1 ] n^-ef ^e]^ 71^:^1 ^B)ti. <^ 37I ^ 

TlMS^ *}o]°) 3.3 (space) ol ^is]<>| ojjtqa. ^ofl <^a] 7] 7l 

^#^1 ^o^l <^^3f TflolM^ C]]*V ^^c^^E v}£o] #±i5}7]} ^Cf. 0I0H 

iSr°l, ^iflo] ^Aj^ o^lo^o} ^ tij-rt -ol] o,^ C^OJ:^. 

3715] 4^32} A}-g- gjoi ^^iJ- ^ ^^S., <M4<y 4^ sliLS <5}*1 

<12> itS-c*H]-<y ^>^l-7ll 4^-4 ^-4. 

<13> i^, oflE^ti <$<q^. ^JEL ^Sl^H^l 71^- ^ofl TflolE ^Vsl-nvo. 

^Aj*V J=T ( Aj-7) 7l]olJ= A^nV ^ofl ^ ^^A>o]c^ ^ ^ ^ ^ 

J^^g- ^Blj^ A^Alzj- ^0_£_ ^7) ^51^ ^S}-5V# *fl 3 ^ *H Tfl o] E 

^ ^oM 711 OIE *}^EL^Sr ^S-^4o] ^.Efl AlZ]-Al TlHS ^^-o. j^Jr^ Ctf^. *V 
4. 
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1020030012772 %^ Qx}: 2003/3/19 

<14> ^7] 7\\o}]= 7}&2] ^o\] ^e)^- ^S^-fr ^Z}JL o)M. o] 

^7) ^1 o]E. *J 7]}o]E. ^o\) o]E isflolA^ 

^Sl-l-S. ol =.c>|^] ^-71 TflojE ^^01^^ XI olE ^^-<g2|o] 
^ 7fl0]E 3^3- tjLJr*>^ <*j^.g- ^-Cf. 

<15> A o V 7l 7flo]i= ^ ^ 7))ol e A^oj^t ol^^og n>^£i^ ol-g-^o^ ^.$_^/JE.efl 

o] ol^oi^. ^Al^S^ a> 7 ] TijolM ^5)H*| o^o} 71^. ^o_i/=5llol 

^3" ?(MJ= ^^--t A>o^ oWe^ tL ^^(^, ^i/JEL^ 

<8^)^r ii#*>^ 5K1 ^-M" <g^th=k 

<ie> -SS-^eKl ^^ofl o]<5}iS, Tllol e ^ cjTjl-^Ei iSs-^el- 

o] 3fljoj ^ ^-Tjl^l °!]EltL cg^a) 7l^-oll 2«K7fl^E Al Z}- , Al Z}- 

^sj-^ £^ nfl, ^ JL^-ofl ^*fl #Bfl 

<i?> ole^V a]z| ^£(etch rate)^ ^sj*M ^Sp^M: sf£ ^ 

-*M1tt ^Sl€" S^oll 34 Cf^ AlZ| 7^].^ AlZ]- 7>^oll o]*}. ti>o_ 

^mcfl CFx C ^ iL^ol ^a^tII ^cf. oleitb ^ ^ ^.<g^ 

^ ^7>a171ji ^ ^^-^ ^o] o.^ ^l-g-^-al HlSeflAl (refresh) ^-^^r 
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1020030012772 2003/3/19 
^^H^Tfl ^Cf. aV^ofl, ^3?^ ^Z^-fr ^-fofl^- TflolE ^^-4 Tflo] 

<18> B|-3M, 7]}o}!= iJfl^H ^ ^ ^ ^^m-S] ^Zj- 71^0] AlZ| 

*M CF 4 iE^r CHF 3 7>^^ 0 2 ^ 7\^7\ ^3, A]--g-S) ^c-j] , c] ^-f A] 5^ 

-tfsj-^Ml cfltb ^3^- ^5}-^ <d ^ ^1 ^ 2 ^ ^^lnf. aj^.s ^sj-ov 

<19> ^7fl^ 2002-084254:2. *2 ^fll^ 200 1-203208 JL <>fl #5)- 

^(CH 2 F 2 ) °l-g-*H ^sKH] ^Hll- feU ^ 91^ ^ 

[M^o] ol^.ji4 t}^ 7]^ 
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1020030012772 #5j ^7}: 2003/3/19 

^ £ *m 

< 22 > °^ ^*>7l ^r£^l 7l^r ^Hl ^ 

^ ^ #71 ^] ^sj-^t- #^Rr #31; 

^ -8-71 7l^roll 40 °C ^JE* 7}*}^ ^ ^(CH 2 F 2 ) 7>^# ^ 

<23> Wj-^-Zl^Tll^, ^- 7 ] ^z]- 7}^~ 1:5}- ^(CF 4 ) 7>i , o>e^( Ar )^ ^ lr#^ 

7^ iE^r #4i(0 2 ) 7fif i^cf. 

<24> y]-^-^S>7ll^, #71 7l^ 60 ~100t: 3) £.3} vflolj/^ ^<Htb^. 

<25> cf§ S.^^- ^*>7l ^ ^^r, «KE*H 7)^ #6fl 7flo]E ^<gn}- 

TflojE ^7^1; #7] TflojE ^ 71^: #ofl ^>5>1-S o] 

*)U ^*Rr £31; ^7l X|i Hsl^ #6\] ^e]^ ^Sj-^-i- $-S«Hr 

#31; ^ ^-71 71^1 40 °C °l#Sl 7^)-^ CH 2 F 2 7>i-fr 7}^S. 
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1020030012772 #^ <Hx>: 2003/3/19 

^1 ^12 tt^sKg- c^j; a o > 7 ] ^2 ^sfl-S ol^-^^l 

7^m* ^*Rr <#7) ^ T-i^l^- ^-ofl H^Kg; ^tsRr ^7^1; ^>7l # 

?i ^^M" ^^Kr ^741; ^7) 7)&°\} 40 °C °lAVo} ^£f 

7>^Ai CH 2 F 2 7fif Alzj- 7}iS ^7l ^^4- 7^1nVO. 

^zHHr 31 ^7} ^^1- <8^3 ^2 ^N^* ^T^Kr ^-Tfll- D] ^-tiltl 

<27> ^-^oll 7l^-^1 ^r£l- 40 °C °Kho S f>\ZL CH 2 F 2 7>^# if-ft ^z}" 

^171^^ ^e]^ «^ AlZ}- ^ ^ ^Cf. Uj-SM, ^Sl^ ^nVofl cfltb ^ 

5^ ^^9] ^ 5 o]a o Vo. S ^7>A]^ ^ ^CLH.^ 7^^ ^ «j- 

<29> £ la ufl^l J£ lf^r ^-^^1 ^ «V51*fl ^l^a o V^-g- ^<5>7l ^ 

^#°14. 

<30> £ l a ^ ^1 1^3lnl-(22)# *g ^ S>if ^7)11- SA^Cf. ^5^3]- ^ ti_l£.^ 7^ 

(10) ^Hl ^7}-g-^ ^-i- ^A^j-Cx} ^-71 71^(10)* tL ^= <^ 
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1020030012772 <H*}: 2003/3/19 

<31> OH*!, 93 £ 9*fl >g-7l 71^(10)31 ^HlJd oj<* ^ ^ojE AV^(12) 

ol^^l TflojE p}A a f(20)|. ^BflS ^1-^1^^ ^^jis 

A oM TllojE n>^3.^(20)^r Sfl^^t!: ^, ^-7] sflE^^ Tfl o] E p}-^£Lf,(20)-g- ^ 
4i3S °19*H ^71 ^ ^B]A>ol^(16) ^ #&l^e1^(14)^ ^E^^H #3 
A>ol^ ^ S o] ^olM 3^(18)^- <*|7H, Aj^-S °1^^1 Aj- 7 ] 711 

°lJ= v} + EL^(20)£r ^si-cg^O] -S. AlZ^ ^^A] Aj-71 TflolE ^(18)* H 

<32> ^-71 TflolE ^^-(18) ^ TflolE ^3.^(20)^-5. ^ TflojE 39*°1 ^ 

€ 7l^-(10)^ *1^1 ^sv* *U t^s]s|(22)-i: ^"71 

^^^-(22)-8r 711 o]M ^*H°H m$-ir ^^1 ^ ^^1 7l^;(10)ol 

<33> £ lb^r ^"71 *fll «l^^-(22) ^Ml ^.^(24)^ ^^Kr ^7l]S £a] ^Vcf 

. #?1 ^S]^ ^3^(24)^r 7-1 oj- ^*}- 7 |^. ^(LPCVD) JEE^r §5^}-^ ^ 7 1^- 

^(PECVD) ^^SLS, ^sv^cf. 
<34> JE lc^r Tflol^ ^511o1a^(26)« ^*Rr #3l» SLAl^r}. A]^S 

(24)©1 f^^l 7l^-(10)# #B^> ?i^l x mS. °1^>JL, *V-g- ^Wl vflJf 

o] ^l^tfl ^ofl AV 7l 7 1^(10)# #3]^^Cf. AV 7 ] ^l^cfl5l ^ofl^ <£^*1^ 7fl|S. 

°l-r-°1*l 711 cathode) 7} ^l^Ji, ^-7l 7fl^=.<^l^ RF(radio frequency) 91 
7}^t}-. RF °l7m ^ tlxr °H anode )S.tt *>-§- ^(wall)°l 
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1020030012772 °J7>: 2003/3/19 

<35> #7l *]*]tli\6\} o^S} is}&\^. ^ Aj-71 7}#(10)2) f£f 40 °C , «>^*»fl 

60~100°C ^Jl, #7} z\x]t% $H ^ «V-§- ^u) ifl 

^3. CH 2 F 2 7fit itt ^4 w>^^}7fl^, ^-71 ^ CH 2 F 2 

7>^ofl CF 4 7>i lE^r ^(0 2 ) 7>i# ^-g-tbcf. SE*h #h^p} ^3* 7>^ 

^ 7flel<>| 7>^^i oj-a^( Ar )j2|. ^.o. 7>>il- #7l ^Zj- 7>ioj] 

<36> Aj- 7 ] ^ cfli-cofl z]-z]- RF ^i^-i: «?]7H}^ ^71 ifl^ ^4 7> 

i7} S^S^SlJL, o] #e}-^n>^ ^§fl ^-71 ^3S^ ^^(24)<>1 ^-71 7fl 

A oM TlMS ^2110] A] (26)^ TflojE v}^EL^(20)3\- ^} ^S.-<U^9l ^ 

<37> CH 2 F 2 1- ^ a o v lHl ^*>^ ( *J3-^ ^ ^r-£7> ^afl^ CHF 3 ^ 

7] ^(10)^ f£f 40°C ol^-O.^. ^ #3HH ^ ^5}-^- 
^ Aiz| #5L^ -gej^ ^^Hl «l«fl 3* ^7>a]^ ^ o^rf. rcf5}^ ( 4 0°C °1^ 7 1 
# ^Sl^H CH 2 F 2 7>^# ^-g^ ^Jb]^ ^z^}^, ^ 

3.711 ^-i*>^ ^s^^- ^'sH 

tflt!- <£|zl- ^d^til* 5 01^-0.5. ^ ^ 

<38> 51 l(Rr ^12 1^^(28), ^ 7^1nl- ( 3 0) a] ^t_V ^<a^(32)* ^*Hr #7ll-& 

-E*lt!:4. ##tb «V^- ^l 711 °H ^3]1 olA-l(26)l- ^, -f-^l-o| ^a/ Es |o| 
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1020030012772 #<3 Q*}: 2003/3/19 

<39> ^ x^o. ; aJ- 7 } TflojE 711 i2H 0 H(26) ^ 71^(10)^ >*H <3 

^f*}o.S A>sl-#-# ^2 ^3]ni- ( 2 8 )-g- ^*Vtf. #7] z\}2 tH^^-(28)^ 

^Mr^Rr ^ ^^m^ ^1Z| ZL 7l^(10)ol ^ ^-g- f>}±- <* 

<40> #7l *fl2 ^3)^(28) ^oHl ?^*H ^ ^^l^ v (30)# 

<41> £ le^r ^^1- ^(34)^ ^3*Rr &7\m SAlfVcf. AV 7l ^^nV (32) ^ofl 

7.]iH 5fl€(£^l^l &#)^r ^th}. 
<42> o]o]^ ( ^sj-nvoji tflsfl ^ ^Efl ti j^ 7 >i, <^t)l CxFy Tfl^ 7}^ 

» ^-g-^H ^-7} #?i H^(32)-§: ^iij^ o.^_ ^z^t}. 
<43> £ lf^ ^xr-^o] ^Bfl #(36)# cj^l # £Altbcf. 31 il^ ^ 

3 £.3. #7l te)]^^- ^^*V * ( aJ 7 ) 7 1^-( 10) o. ^s^n} ^Al Alz| ^y] 

<44> aV 7 ] Alz^- A^o} ^ tflJf<^ ^tfl $H ^71 71^(10)^: ^3*^ ^ ^- 

71 ^l^tfloll ^lEil- *§fl ^"71 71^(10)^1 -^£1- 40°C °)^, *}^*\is}7])±r 

60~100°C 
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1020030012772 #^ Qx}: 2003/3/19 

<45> ^ cf^-, *l*lrfl iflofl <ft*tf± = ^tifl tiV-g- ^ ifl^-s. CH 2 F 2 7} 

^Wr if*[ ^ 7>^1- ^-g-*M}. ^zj- 7 >i^ CH 2 F 2 CF 4 

7}^ ££^r *}M0 2 ) 7fif £^"«H ^>-g-*>4. 3E#, ^2}- 7>i ?fls|<H 7> 

<46> °1°H, 7fl^= ^ ofli^Elofl Z^Zj- RF ^17>S>^ a o V 7 ] U>-§- ig^<£| ifl^f 

ofl A o V 7 j Alz]- 7|-^S] #2}-Su}^ #7l o]*fl A o V 7 ] ^.g. ^^(34) 

<47> Aj- 7 ] CH 2 F 2 7>i# Iff ^ 7>^2] ^-g; ^^}JL , Aj^s ^S\-^o\) 

Cfltb ^14 ^-7] ^ ifl-^-S ^^-*H ^"7] cg«(34)^ ^#5} 

1^3)^.(28)^: ^^Cf. ^^j-S, 7flo]E ^^-(18)1- A>oloj ofl£)tL cgctf( 

<48> w>^- ^>^, ^r£# 40 °C o]#o_s, §>ji CH 2 F 2 7> 

<49> Aj-^ y].^ ^j-ol, M. H>^*V ^H* #2:*H ^^a^I^ 7l# 

£-°>^ ^€ ^A^^ *}7]*\ ^ ^^ofl 7l^M ^2>\ Aj-Aj- R] cgo3 
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1020030012772 #^ 2003/3/19 

11 

A oM 71^1 40 °C ^1^-^ £r-£» A*}^*} CH 2 F 2 7>i» ^ 7}ii ^"71 

2] 

l^^ty 3] 

^ll^Hl &oH, #71 7}^^ o>5^.(Ar)2l- ^ 7>^^ c] S^Kr 

4] 

^l2%Hl 5^^, A oM ^ZJ- 7}^ ^(0 2 ) 7fi# i^<5>^r <5f 

5] 

^11 1^3-^1 91°]*], ^7] 7]&2] ^r£^ 60~100°C ^£^1 ^ i-HH ^H*)-^ 3# 

^ 5^ ^]Z|B^ . 
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1020030012772 <Qt\: 2003/3/19 

[^t 1 * 6] 

*Dl3M 9X^^\, ^"71 ^B\^r ^*Hf 

^"71 ^X|tfl6j| 40°C o]#3 £r51» 7>*M ^-71 7l^# 7}^tfe #7fl; ^ 

^-71 ^ tflofl CH 2 F 2 7>^* S^-tt ^ 7>>i» ^7} ^S\- 

7] 

^71 7)1 o]E A oHl 711 °1S 3^ ^ 711 o]E i^-tb 711 o]E 3# 

^*Kr ^711; 

^"71 TflojE ^ 71^- ^-ofl >a-5)-#S ol^^^l *fll tH^-g- ^^*> 

^ £31; 

^71 ^5)^- #ofl ^S]^ ^2)-^ #711; ^ 

^-71 71^^11 40 °C 7 }^\^ CH 2 F 2 7}i» ^ 7}iS >g-7l 

^S^M: ^Z]-*H A oM TflolE <£ ^tf Aj-ofl 7|lolE ^Sllol^l-^. ^ 
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8] 

9] 

X^ofl 5£c>H, ^-71 ^ 7}^ o>e^-( Ar )3l- 1:*^ 7j-^# If^^ 

^-^^S. SJ-fe- aV£Xl XV^O] ^] S hv^. 

10] 

^ *KEX1 #*1<2] xls y o v1 3. 
11] 

>^7l TflojE 7llo]E ^Tfflol^ ^ 7 }&2) j£<q ^S\-^S. °)^f- 

o]^\ Xl2 tH^^M- ^<5Rr tlTfl; 

^"71 71^-^1 40 °C <>1^ 7>*>^A^ CH 2 F 2 71^1- i^-tb ^ 7>iS #71 

^# ^4 Alz]-^ ^-^1; ^ 

^- 7 ] ^-^o] xl 2 XlT^Rr #711-1- c-1 ^h]^ j^i 
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